[Abstract] Vascular smooth muscle cells (SMC) in the ascending thoracic aorta arise from neural crest cells, whereas SMCs in the descending aorta are derived from the presomitic mesoderm. SMCs play important roles in cardiovascular development and aortic aneurysm formation. This protocol describes the detailed process for explanting ascending and descending SMCs from mouse aortic tissue.
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In this protocol, we give detailed instructions for isolating and culturing SMCs from the ascending and descending thoracic aortas in the mouse. We have previously used this technique to isolate SMCs from genetically modified mice and their wild-type littermates to provide an in vitro system for looking at the effect of genetic changes on SMC phenotype (Cao et ii. Antibiotic-antimycotic, 100x (Sigma-Aldrich, catalog number: A5955)
iii. L-glutamine, 100x (Sigma-Aldrich, catalog number: G7513) 
Preparation of avertin solution
a. Add 15.5 ml tert-amyl alcohol to 25 g avertin (2-2-2-tribromoethanol) and stir the solution on a magnetic stirrer until avertin is completely dissolved. This will probably take overnight. The stock should be stored in a dark bottle at room temperature and capped tightly.
b. Combine 0.5 ml avertin stock and 39.5 ml normal saline or PBS in a 50 ml graduated cylinder. f. Stock and working solution containers will be properly labeled (name, date made, concentration and initials of lab member).
g. Stock solution should be discarded after four months, and working solution should be discarded after 2 weeks.
h. All solutions should not be used if a precipitate or discoloration is detected.
3. To make complete smooth muscle media (SmBm complete), filter the following through a 0.22 µm vacuum filter and add to a bottle of 500 ml SmBm basal media from Lonza. This media can be stored at 4 °C for up to 2 months or until the expiration date from the manufacturer on the bottle, whichever is sooner. It is important to note that the aliquot of gentamicin contained in the SmBm bullet kit should not be added.
a. 100 ml FBS b. Aliquot of FGF contained in the bullet kit (1 ml).
c. Aliquot of EGF contained in the bullet kit (0.5 ml).
d. Aliquot of insulin contained in the bullet kit (0.5 ml).
e. 5 ml of antibiotic/antimycotic
Note: We do not remove any of the basal media to compensate for the addition of the additives.
The final volume of SmBm complete will therefore be 607 ml.
Preparation of digestive enzymes and other reagents
a. Thaw and filter one 500 ml bottle of FBS and store at 4 °C in 50 ml aliquots.
b. To make smooth muscle cell freeze media, combine 45 ml of SmBm complete with 5 ml filtered FBS and 5 ml sterile DMSO.
c. Collagenase type 1 is received as a powder. The final concentration needed for a 3-4 h digestion is 1.00 mg/ml. To prepare the stock solution, add 2.5 ml aorta biopsy storage media to re-suspend the 50 mg collagenase. Mix well. Make 500 µl aliquots and store at -20 °C. avertin. Use 0.5 ml of solution for each mouse. To determine when anesthesia is effective, pinch www.bio-protocol.org/e2045 2. Place the mouse under a light source for dissection.
3. Cut the skin of the mouse from the abdomen to the top of the thorax.
4. Lift the sternum with tweezers and cut the diaphragm. Then cut away the lower part of the ribcage to expose the heart, remove the lungs and thymus, and cut away the esophagus, expose the aorta running along the spine. See Figure 1 and Video 1. 9. Transfer the entire contents of the tissue culture dish (should be 10 ml total) into one 15 ml tube.
www.bio-protocol.org/e2045 2. Although the product numbers for the digestive enzymes listed above have been extensively tested in our hands, we have also had success with other versions of Collagenase and Elastase.
The most critical factor is the concentration of active enzyme and the time of digestion. Any alternate enzyme will need to be tested for optimal time of digestion.
3. Typically, in our hands primary smooth muscle cells retain their phenotype in culture for at least six passages. We always use low passage cells (< P6) for our experiments. However, the cells may be usable beyond passage 6 but we recommend assessing the smooth muscle cell phenotype of higher passage cells before use. Phenotype can be assessed by using the staining protocol described above and/or by expression of smooth muscle myosin heavy chain, encoded by Myh11, which is the most specific marker for differentiated smooth muscle cells.
